Summary.
-Introduction.
Recently ~ series of papers lms been published with the aim of pointing out that in some respects it might be possible to combine internal-symmetry groups t~nd space-symmetry gronps into higher groups. One of the models proposed (~-9) is the SU6 gronp, which is ,~ gener~lization of ~ similar nmdel used by Wigner in his theory of nuclear spectra (10). Further models have been put forward, e.g., by BARITT (Jl), KURSUNOGLU (12), 9~nd GARDINER (13). The (') (1) (la) C. W. GARDINER: Phys. Lett., It, 258 (1964) .
On leave of absence from the University of Cologne. F. Gt~RSEY and L. A. :RADICATI: Phys. Rev. Lett., 13, 173 (1964) . PAIS: Phys. Rev. Lett., 13, 175 (1964 in this paper we study the problem of constructing a higher-symmetry group G which contains the Poincar5 group and an internal symmetry group as subgroups. ~n order to do this, we introduce the concept of a certain invariant subgroup which we shall call the group of translations T. We define this subgroup T of G as a set of transformations of G with the property that a) no invariant subgroup of G different from T is contained in T, we say:
T is minimal (*); b) there exists a subgroup of T which is made up by the translations in space and time.
We shall make no assumptions concerning the commutation properties of T; we even allow for the possibility that the complete group G is contained in its invariant subgroup T.
Because of this general definition of the translations, their physical interpretation is difficult. Only in the case when T is Abelian can the group elements be understood as translations in an abstract linear vector space containing the ~inkowski space as a subspace.
We shall show that there exists at least a certain number of independent infinitesimal translations (Sect. 2) and that the group structure of T is of a special kind (Sect. 3). The developments of Sect. 3 are based on a theorem which is proved in Sect. 4. We apply the results to the case that G contains S/76 as a subgroup. Our results consist in necessary conditions on the highersymmetry group G and its subgroup T, respectively. They neither prove the existence of a group G or disprove it. But in the case of S U~-invariance one conclusion can be drawn: if a group G exists, its structure is so complicated that its applicability to physics is unlikely. Throughout this paper we sh~ll m.~ke use of the following assumptions:
1) There exists a Lie group G which contains the inhomogeneous Lorentz group and the internal-symmetry group as subgroups.
(*) We always exclude from ~he discussion the trivial invariant subgroup containing only the identity element.
